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if 

•I 



»IMBHi:IC'>fc< i:tE»U 

/S-ra fettle mEi»nu^</^j|MHUcrt?i:r«HBa 10 

atst^ti^ *fia»sis^/u(oit*Dirjci:T^*< 
ffiSB«8tf>» i^KjxH: ffriEm&oig 2 <£> K y b n't 

im*m 2 ] m&m 1 &ifc<D&mmmfo<D^--7 b - 20 

MI21S^:^^ lOKyhi StrfEfflSt^ Jg 2 go K ^ h 

U StriEltS&GOtfW 4&ftM<nmk<0&Ms\^mWim. 
<Dmi<n b*y h*r«5 %xz>k ti>^ mtsffiktotit* 40 

[If ^6 ] 1 tt^L5^l^ix^(w|E«fc(0# 

fcU*<ofi»ogf4, SflrfBSB 1 t*2^»aHSH*iii: 
^ltm.W(0%2<D b*y bnZtl^tl&mfSL-tZ&mZtl 



^BS^l 1 - 1 7 7 8 2 1 



mejR 2 *>i*iMKHfc*5v>-cf4* tfrts^sfic^m 1 

h f4H9iS#pg^®«<^pSa^ ^-</K: <£ J£<0*# S 
«(HEJB2^HSIMSH^*5^rf4, mrfElSSfr<o!gi<D Ky 

*H3R*S2oo»ffKSB^^n!aftStu-5. g>v%m 
[If *«1 0 ] Hf#Jli 4^L8©^fiiW:B*« 

[0 0 0 1] 

[0002] 

— ^ h-yfbt6^ irtcj: or ^—-7 h T-£> 5 
Hi»Jlii«^j«Six5. ^-7 h-Wbo^fei: lx 

[0003] ffl.s*4— j£<nmmxfe*m^win£frx& 

ot«^6o TKfrh, *Ao«fliJtt*BM*4*^ 

IHA«r«rt-r5«Hii*«>lki6S*tairs 0 £<£>9i#l»l;:*5 
^T. ru^j Di«SE»SS«^*3*t5i5ft<0 1* 

fi^^^-r^. «^.f4, i/-ft-Aiaot^)t7^ 
[0004] &ib\ «^<7)*aij6«}*gs^j*4. y 

^»*^ss.tB*dsrp)±-r* 8 fat, m&vgk&miiuT 

Z><DX\ lo(0ffl^Sr«fi8-r^lj*o»[(4«^>i-5. 
[0 0 0 5] 



[0 0 0 6] Z<D£?{Z. a*^)^HJft*:fflV^^^— 7 h 10 

-yftftfTii, fcblfcttffiv ^RtHfiH i^io i/ > r . Etta 

[ooo7] z<r>mwn. ftx&mzjsi-t z ±&<dw&& 
zmfc-tzfcMzteztifchnx'hv , st&ftm^m 

[0 0 0 8] 

~c x «f«i u^/wsjft 5 o%OTt*fc5W^ h«i<o» 

IASgHS:, *Pl^^^ffi^^lH*wJBia)BIP«Bfc. SB 
2 ^PSISffiia <t ki'>ft < <t fc E# U - ifflESB 1 copgsl® 

(S < t ^FfSlS^tDm 2 CD K * h SrfiKft s it\ 

itrisis^^^ 1 <d vy bkiftmm%wm2<D hwt-t 

[0 0 0 9] ±E^— 7 h — Wb*fcfc:J:*itf, Ml 60 

[0010] h-wb*&i^^T, wehi 

[0 0 11] ®«<Z>£f>o#£i»fq-f *r 

[0 0 12] ±IB/n-7 h-Wk^Sliio^t, 

liriEIS^^m 2 co K y b (D&mi*. fl*E«»<oSB 1 <o k 



#H8I¥ 1 1- 1 7 7 8 2 1 



[0013] zo-rtiti, ius2<7)Ky h^aimo 

[0 0 14] ±12^-7 
fto*2 0 htO*#£tt:, WESB 2 o»fflttH«r« 

[0 0 15] m&<D&2<D Hi#rLfc*&— KiEl^ 

*5*tfz, %2.<r>Y*s b&fateVMtioX^Z&ftlzlrS^ 
Xi>mfo<Vgb^frft?LlZ< </^o 

[0016] Jiis^N-^ h-yfttfe^^t, . 

ffttzmm^m loK^ht mrEiMsass 2 k * h 
mtmY>m^mmzmk<OT&*;4&j$m*mj& 

y ^#ft^a»oiS^wttE1S»a5lB2<o Ks/ h*« 
«5 klz£oX1km£thX\<^ X ?\zL,xi>£ 

[0 0 17] ^ay^Mj kU. 

*x«i#«>, ztih<nm&-mft&m±<o&&i:mj&z 

klz£<DXmj$L£tlZ>g>fi]&XhZ> 0 

p»*-e*ioKy b&mm-rzzkfcxzz. &tz. 

i£*J4 &A&(DmM>lzm 2<OYy b &E«-f Z> Xz>\Z 
-tttfX* S 1 o K y h » 9 1 tr «t 5 -CS 2 K 

[0018] ±lB'>-:7 h-V'^&t-ib^^ 

WESBi <tm2 ( o|^Il$5a^ 
mcxmfe&ZXT^iZtzth, «rE«»^JB2(Z) Ksx ho 

mi tlB2^»iig»isH*iicr^»fc£JiT«3:«^tt-5r. 
[0019] r ^tb^ti<Dmm^m\z^^ 

[0 0 2 0] ^fc. i!5^-7 h-Wt*feTifeoT, 
1»EJIS2©|»SWSHfc^^T:«t. «TEatto»l<7) 

h (iME#nmiiiftoRm i/^/n^j: ^r-^^:# * 

[0 0 2 1] feSlM*. ME^2co^aiffl^^r 

[0022] &mm&. 2o<Dm&tewtx^t\,? 

±<o»ff WSWe^ix-fixEft ^ J: 5 \z Cx t <t v \ 

&m*tf 3 ow±o»a»sB-cEft sns «t 5 t^-r^ 

rf, 2oo«ff»OT-eE»*tt5i&'&(cit-<XJ:?)»P ) - 



(4) 



&m¥- 11-177821 



[0 0 2 3] 

l^mcom<Dmm) z<d&wk. aTOJ:5 4tt^«i« 
zmmn. ( i ) i^/mms 5 o%wm6^ 

i) iWIESBl <0»SMBHK:fc^Xte. ®«¥®Jt(ci|*9 

fsta»tf>ss i <o h (i i) mm&2<D 

X. *HS»9 5SLfg«rt{w, ^tt^loJ^_bt75|E»$ 
Jxfclffi*WJH-frT2l!>5*»^JB2 0 Ky b^MfSLt^t 

m$k<Dm2<D Ky h«r**S^ (i i i) *WS«»fc<D 
Kl^Kyht meKK^lB 2 co K h /^n^rti^ 

■r*#WfPlii*^^"-7.h-WblSll-e*>5 0 

[0024] sb 2 g>mmm&&^-7 

=l — *8fc*Bi"!) WtBfcI2»8Ef*:X-*>oX* pgI^u-</^ 
^/KO(Sv«^*ioHfiPHBH4:. »2 0»IM&H£K: 

t^Dx.T, S(riElft9iSL««rt^, ^n^tblojm±0 
fcllWE*»OJB2tOKy h «lrlBlSfto»i 

[0 0 2 5] /jr*,\ SEftflEftt Lttt, 7 1/^/1^ 

60 50 



[0 0 2 6] SB3 0jfi«f*, aVtfa-^lCilB^SWl 

iiftSKSrtf-LX. &mtr?x*ir'7 

£X\ ±IEOB«»a*jfe^liiffc« ! 3al6ll*:jia-r*C 
[0 0 2 7] 

izmmmMomm a. ^-7h-^fis:« 

(HI (a) - (f) f*. #3§WU:J:3'n-:7 b-^\\L<D 

«is*^i-ftWHx*>*. hi (f) ^^51^ ^ 
mmm>®GR 1 iS2^»wt5HGR2^. »3on 

W«HGR 3 £KE#$;h/0^ Q 
[00 2 8] (Hi ( f ) <DWxn. m 1 COPgaBKBHGR 

1 nmm u~</uas o%Hfti4 9 > 

JB2 0«f»l»HGR2(i|»»|U^<yU36Si|(S|i 4%^e>»3 
0%*X<75«5HX-fc5 o »3<D»IM&I8GR3«:, MrM 
u-</u^^j3 0%^^ 1 0 0%£X<DfSHX£>3 o fB 

x*>*« mi owsmsbgr 1 p^f^/i^st® 

5 e Sfc, m2^pg^|5SGR 2fi. r?/^7>f 
i^cJ ti^-SJwfcAS-eS^o £<bt- x |R3oHrP)85BGR 
3 ^ 5 *>X-»3B i^-</u^*>* !9 < r^ra 
W*«J <b^w^^x^-5 0 

[0029] mi (a) - (e) fi, Si <tfB2 0R}W 
SoffiG R 1 , GR2l:fcltS h^jSfiWflfft^L 
Xi>5o JBIOHSHUSHGR Hc*sv>x«t, Ulfe^ffii 

tc* 9 5i usem $ n fe» «p s r a rt \^m&(Dm k 

7 #iHKyhtt. mi (a) , 

(b) , (c) C/TSnt^S <t 5 J-RtP!lU"</K7>it3&p 
$1 ^*2^»ESttHGR 1. GR 
2^# (^1 4%oBiBix-</u) Xfi, «Ky h<0/* 
*#*TLt*J9, (Ull (c) <nmx&4 

mmxmi&ztizjEjjm sr^KwttT^s, 

[0030] HI (d). (e) {w7f:1- <£ 5 S 2 <7D 
Hm«HGR2^*3lr^Xtt, »!?51U««RArtlClItt 

ICR 1 (7)^t,f^^pgg^U-</l. (1 4%CDpgfJ|U^/U) 

l:*i»t5*«S:«oTi^ 0 Hi (e) ^e>^»X-#«5 
£?\z^ m 2 ^Ka^gSSGR 2 £ilCX^ Ky httiR K 

[0 0 3 1 ] »3 0KSa«SHGR3X-tt. RSpu^/KO 



(5) 



1-177 8 21 



S 3 ORfMtSiG R 3 H*5Jt5 K y h 
[0 0 3 2] JR hOffiSli, 

lis «t Ky h«:*9HtfJ:5^*K5' h^H<o«gcU:# 
»U 5F»HiJft^*-r*J:5«w^«)K**ttX 

[0 0 3 3] JBKOBBfiSiGR 1 rtl£*3^Ttt, &K 

sntt^, »2<7)RsajasHGR2rt«c*5i^-c 

[0 0 3 4] »1 fc«205»g8tffiHGRl, GR 

2^ilCXSK^ hir^-K* hf*2VM£»frL*^J: 3 20 

[0035] 01 (a) ~ (f) ir^-r J: 5 

mi coPg^goKGR 1 Wy^f hffl«) Kfcl^C 

5fc* mi (a) - (f) i:^-7h-yftSflf"C 

Bffe (M*fffii*JJK±tf>iIHfc) fcfc:*5tt6 

Wit, *»w<7>/n-7 50 



^iSl:t)^7u^i:i:<t^^5M^6o fit 

[0 0 3 6] 0 2(i, MK^h^K^ h^SBg^r^-T 

dS»j«"t?^S*b"CU^S. 9o<0|ft!)igLffl*fiRAtt* "T 

0iKUW*RAfc*5loTfi* JKKjy h<0»^O«9tcn 
*s»axh,T*5 0. *fc. t^Wlo©«Ky h£Btf 

[0 0 3 7] #py WHtt* JteRSEfiHjBiWiftSifi 
EBIHJBtt* 2ftSfflBBrtJ2i«[*«<oltR*:BB-rs» 
■TSIR^*ffl<oHfc«-*s*t/hS < *S J: 5 IwiteR^IEB 

•ctt. «Atf rtnfsfefir^i:^«««!aj , b i t«i 

i (1 9 86*9^*) , &&mf&. 1 

63-1681, 1 9 8 6^9^1O0^ S 1^^^ 

[0 0 3 8] jKoy^^^SjSlljRKy h^'t* 

GR2{C^l>Tfi. >»W«Kyht^K*/h*J»*S 
[0 0 3 9] HIl (a) — (e) <0«^*3^T, 

^ Ks/ h*±IB2<o»aW5HGR2 ^m3^|5gI^g5HGR 



(6) 
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3 b*mcxf&&*Wirtz<DX\ ^K^h^s^tcur 

14, «Ky h(cB8Urt>JB2 4:J|S3^HtlWBHGR2 l 
GR3<0#JMSW«Tf4ft^ 0 tfcoT, S2£§g3<73|Sg 

fi£oT. 12 £!B3<aRiSa8&BGR 2, GR3^1 ocD 

hhmkhj: ^xmrn-Tzzt fc«rtB-e*>*. fiu »m 10 
u^/u^ 5 0 %«±<o»SHTtt, mi&¥-m<D 5 0 

5 0 %HT©8it*4 <HIl^2 (DmmSz 

[0 0 4 0] B. SBlH*«:BI3tt, 
x 1 Tf4. IR Ky Mr V* -5 

wmx&z* mexmnm^m^hin^ h y ^*mt 

1*1. MXM^<7}/hEiIJSD£:^LT^& 0 — BStt 

[0 0 4 1] h D^XMT 1 CliSttS 1 OO/MKBiS 

^SDAC^LTt>5 0 lo^/MZ0ij««6SDAfi. 
Magfi<0i®3R*^/u"CV^ 0 ig|4<D0i|Tf4. Mag=9T 30 
4*>\-looBHt^hy^^MT2tt, #Ji£Lfc 

mi (a) - (e) tw^-r'i ^<om*)MLm%LRA\ztt 

h y ^*MT 2f*|C0/hE®®«cS D AO^frillsRfiWl 
« h<£> hir>^ i LXil^^n^o 40 
[0 0 4 2] El 5*1, ^r^S 1 ^B«B*MR«r^-r7 

[0 0 4 3] (1) M : h y ^MT 1(7)— 2!<Ofi£ 

[/hEiiiR] 0 



10. 

J&TZ>ffi$£-* b y ^^MT 2f^c0/J^EliHMacSDAC0iij 
NXN = MXMXMag(^»^6o (2| 4 co^J"C 
f4, Mag=9 G 

(4) Pent : -7 Ml ^7MT 1 rtl-*5lt5M^fi» 
(rft*>*>i»9iSL«*RArtOjR h^fiR) . 

(5) Kent :7hy^7MTlrtCi5it5/foy^II 
.«0>flR (t4b*>*!JigLH«RArt<0^Ky h©fi 

R) o 

(6) Psize : ill 0>»SM8HG R 1 «0*i«<7>BBI ^ 
/Uiz&tir&IR Ky h^S^X [©iR] 0 01 (c) 
OWT'li, Psize=4 0 

(7) Ksize : ^2^pgH§5SGR 2<7)^il5^|5iI^U-< 
/HcUstt** K:x h<?)fi^f>fX [BiR] .HI (e) 
OW"C(l, Ksize= 2 0 

(8) Ssize : *BMI«jM;i*5^T Ky VjWB« 

en*] o 

[0 0 4 4] ^fbibtTV^;* J^TC»J:5^«g 

1 ic^f 9 nMT 1 ft<D'h\zm<Dm& 

(MX M) 5%*a^S^i-^ri:^»^L,iN 0 
[0 0 4 5] 

mi) 



Pent 
M 2 



<015 



[0 0 4 6] e*o<BRPcnt d«#l^3BKy h<7)^p B 1 
«KR*Si«<*U. I^^^o#^WP 0 - 

Zt^X^^\ ±1ER*1I4. r*x*>0V<7>'X«:% 

jtUT»3££*LTi^5. 

[0 0 4 7] ^ h y ^MT 1 l£*3tt 

&ftJfc<D¥-%lWmn (MX M) /Pent [/MK©] Tfe 

^fl^^E^f* { (MX MX Mag) /Pent} 
[HSR] T&60 loO/ifny ^^il:(iiooM 

lOC0«K5/M4 ( (MX M X Mag) /Pent} fi^M 
9R^io<o»J-frT^*4x-5ct^*5o Biffin hy* 
^MT 2 irjottS^n #ftJKOsp*&ffia { (MXM 
XMag) /Pent} f4, Mi:$'f)0|«<, 

14, #C^RS:2lw^rJ:5Jw, M;tf»*J6 4®5R£^S 

[0 0 4 8] 
[R2] 



(2) N 

R] o 

( 3 ) Mag : 



x ilf a^- 9 64 



h y ^ ^MT IOI oc^/J>E®J S D i^tt so [0 0 4 9] bZ?>X\ '<7 * — ^ Mag ("7h!i^^M 



11 



(7) 
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TlOl oO/hEiS Dl^fS-TSHia^ h y^^MT 
2^^^/J^EjlJffii|!cSDA(^ti^^^:) t, Psize («Ky 

h^»**>rx) if*, &o#a;3fcm£-r*j:5fc» 

[0 0 5 0] 
[ft3] 

Mag = {lNT(<J Psize - 1) + l}* 
[0 0 5 1] :i<aft*3li, & 

size = 1 /^^^Mag= 1 9 , Psize = 2-4T'to 
tfMag=4IC, ^7t. Psize= 5—9 X£>*Lf£Mag= 9 

[0 0 5 2] tZ*>X\ — ASrtd. 

W|«MMIGR2lCfctt*i»Hy h^fefcl^X Psize 20 
i^Ky h«D**+-f XKsizefct, J^T<0**4Sr»£ 

[0 0 5 3] 

HS4] 

.£»ze z ss Psize 

[0 0 5 4] :C"C, Ssizete. *MW««Ki3^T K 

ho— iflcDfiS CB3R] "CfcS. 30 
[0 0 5 5] £/c, W5ELfcia2Jc«^S^T^5J:5 
lc v *py-f#«u, 4£fi2. 5 ATS. 6£j 

cntir-T-Ky h<OflIftKcnt IdiULX, KT^»*5*J 

[0 0 5 6] 
[ft5] 

Pen* < i&rtf < 2 x Pc/x* 

[0 0 5 7] k^*>X\ (ItitLfciit Hl£!82cO 40 
RHMBHGRl, GR2I1 K y hra±^»-&L*t>«j 
5 0%£*TcopgiE$Sia£ LXKSSixSo $R2^HrmtS 
HGR 2<0*i«^»SBu-</^stt5 0%**(Cft5fcV> 
5 &<o»S;6 3&sj58Sci--5o 

[0 0 5 8] 
[»6] 

Ksize x Kent + Psize x Pent . 
— — < 05 



[0 0 5 9} fcfc, ft* 6 <7>fei2<o#ettfiBffi^ h y ^ so 



*MT2rt<aiB9BftT l fc!K ^ttS2tf)Hfn»lGR 
2<^fttfl5t>»Hu-</Mc*5tt-5«Ky hfc^Ks/ hco 
ffiSft^M-XifeSo 

[0 0 6 0] -7- Ky hO**^ XKsizef*. J^T^ft 
*7T-£;te>*t5J: 51^ «KyhOft*t^XPsize 

[0 0 6 1 ] 
[ft7] 

Ksize < Psize 

[0062] z.(Dm&&. sxT<nm*)xbz> Q -ftet> 

*y^igeo^,#jclES£ft<5<£>X. «KyMn±^«BW 
tt^*9*9*-e*>S. — 2u -7- Ky htt^n/-nB*tc 
IEB£;ft<5<£>X% ^ Ky hra±0>IHH!fcttU 
*H*)tf $>o#asfc6. fi£oX. ^Kyh^t-fXK 
size£:^ Ky h <&*b*:lf->f Xp S izeJ£A±<73fil \Z Lt L£ 

£££5^fgf£^£><5 0 ±ISft*7te s w^raH*@iB 

[0 0 6 3] ST. i5Wfy/SlltU -ta^L 
fc^lft^UJS* 7 LX, 
Hl^O^ffl^^^tS, Mill ft*4*5 c fctfft*7£ 
i/ct^7^-^tttSsi2e=2 «24 0 0dp i 
f-ffi^) , Psize=9, Ksize=5£il^-r-5 0 r<7)<t 

M= 1 0 0, Mag= 9£<£^-r<5<b. ft* 1*3*0* 
ft*2rt>£ % & h^ftPcnt t LXIil 4 0 6-1 
5 0 0(OjBH<^ffld s »*Uir% W*fdf. IKyh^SP 
cnt <Dfat LT 1 4 0 6 £iltR*r£ C <!: J^Xt 

6o BS^fy^Sl lCfcl^^^-^^RS 

:nt^Tt§ 0 <C*5* ±^Ufc8oco^^^-^ 
^tWKy h<73tfiftKcnt te*3£X*>*as, Z<D^ 

[00 6 4] ^fsz/S 1 2X1*. 1 1 X* 

7££tlt£& Ky hCQftPcnt l£^H/>ft<^,&£r, 

^^MT 1 P^(CgE©-r^o 06 (a) — (c) li, 2j? 

p y -r 0 */b t > fzmvt&m hm <dm&<o ^ms »w 

HXfcSo 1^6 (a) Iwfi, h y ^^MT lp^l^Pcn 
t fi^«r.S* s BaaSttXi^-5tt<BSr^UXV^, ffl u 
EI 6 (a) Tfif»*Ofc«>IC#,£OftPcnt &'>ft < L 

x^5 0 ni6 (b) fi. me (a) cMCt5^o;^f 

^>OT\ 06 (b) (:^>Tt)-7hy^7MTl^l 
[0 0 6 5] ^fy/S 1 3m #^P/-r^?^<75 



13 

i*r* 0 znm+n. me (c) t^$ntP5, 06 
( c ) o*Egftn»»ffir(7)S:^^fl[ii*^L, mm&tt 

i/^ 0 #is> k y ^mt i (nrnt^^ttfE-tz z 

[0 0 6 6] ^f^Sl 4tll «»<0#.&<O»»S 

y ^MT 1 f*WPcnt fl^^&l-ol^XcD^Ifjl;^ 

: 7^S 1 3fcjii!K «£*:KX*HbS«*. ft* 
w#ftfi^BBffl«T-C-*>nff. X7yysi3-S14 
<a#yS*&T"*"5, w 9 It^ry^S 1 3 — S 1 4^ 

[0067] ^r^^Sl 5Xfi. XfyT'Sl 3 — S 
cnt Ks/ hOfll&Kcnt iSfflifi Lfc»*5 *3 

J:tl«*6t»fci-**5^*sW»*<T.-5o Kent 

13-S1 4 OtoSSrS jKUfT 
Pent fc»^lfe«tt|5«[^:2S:Stfe-r$EH-ca3EL-Ct> 
ft5£6 X% ^r^S12-S15^I^ 

[0068] msic^-r^^^^s n-si sco^si 

fz^yj— 9 (Ssize=2, Psize=9, Ksize=5, 
M= 1 0 0 , Mag= 9 , Pent = 1 4 0 6) Srffl V \ A 
»W(C»?>tbfc^ Ky h<£>flIgcKcnt iS 2 8 0 0il:<C 

o/c^£%x_5 0 wC0S^(c*i N 01(f) ic^-rm . 

8X^;te>n<&J:5K£Jl 4%£fc5 0 
[0 0 6 9] 
[»8] 

Psize x Pent _ ^ . 

= U.14 

M 2 x Afe 5 

[0 0 7 0] %S 2 <Dmm%&® GR 2 (D&hPgmi' 

[0 0 7 1] 
[I&9] 

Kyize x i^c/ir + Psize x Pcnf 

= « 03 

A/ x Afe^ 

[0 0 7 2] r 5 LXHJOfcLfc^oy-f 0*M#ibit5 so 
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GRll:*5lt5HIIM*8tSt5, w<Z>BL m&lstl 
h y ^^MT 1<D*/NZ!IS D*MagIIl**>'J*KIMiI 

*«*-e*>*BMt^ h y * xmt 2 <7)ssi& 

HH Ky ^ Ky ht^^ t U«9 StS, Sl^ 
RrSMSHGR 1 fcisrt5«MI»#fl. HM i^/i^JMD 
kki>\zmFv h# Ky hi?^*** LtSfitS 

<b*L5 0 ^Jx.ll W-rhy^^MT2(O100X10 
Ofi^iiJlRiCfiO^b 9 9 9 9*-CWHffl* s ia«SiX-5 
^ 1 ^pg§lt5SGR 1 (0%*>fc 1 4%Oj6H) X- 
o^ftSiESRKfi. 0^ 1 4 00*^(1 

[0073] 0 7 (a), (b) tt, SBlOPSHtSfflG 
R 1 K:fctt£« Ky h©««BlO- HSr^-tUMBH-C 
fc>£ 0 0 7 (a) Xfi, E^OflgHJ:. M9igLSSi£R 
Af*Jfc£l Ky hPD# 1 3efc*tff^*nX^5, 0 7 

(b) fl, 0 7 (a) £ 9 t»SWU"<^i«^ttffl4:^: 
LTJo^, 13i^3RKtxhPDO*#S^07 (a) 

^>TXPsizett9®9BT-*>So Biffin h y * *MT 2 
rt<fcBMiKMft tt, U"</u#ttv * t # Jr-JR < » 5 

iot, *t)3gL««RArt^*3^r. Pga^ 

^tCJ:oX H(l^*mri:*it^S, 
[0 0 7 4] te*s s % 1 OPgs^gQlSG R 1 <D&M<DV£ffi 
^/Hs:*5»t6D[»05*K^ h PD^F H 1coih^X(7)f^e» 

»<0?f)Ot^S<tSr ij6S-e#5. Kyh 

<***6-<<[^CI--r5^^^^UV\ 07 (a) , 

(b) o«Ky hPD^JK«fi. rtb?>co#*L^#a 

[0 0 7 5] 03(O^-r ^^S 3 Xfi. >fn;^H^ 
^ Ky hO hir^^(cfiJ!9 ^XX, SB 2 <oV£ffi%m 

A5i>Xli, »2<^»SHt5HGR2jrioJt-5Hfiff5)'*iL 
Krau^/u^iD^ Ky h^«fit, IHK 

y httfiK*^f»ihLXi^J:5JC«:S$ttS 0 
[0 0 76] 08 (a) . (b) « % m2CO(5ga^©HG 

r 2 ic^oMts^ ho^fiaseo— wsr^-rmiBig-e 



(9) 



flpllfisp 1 1 - 1 7 7 8 2 1 
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£>6o 0 8 (a) T-fi, j^OfflEJi, |&9^LSii£R 
ArtWK-y hCDdS2 7fifc'»tJg*S^Tt>'5o * 
fc, « Ky h PDfidtftdS^TL-CffihLT*5?). 

^tb^ClMXKsize (=5!l*5» *T*r*+**^ 

[0 0 7 7] ft*5, JBlOHt«ttHGRl^*5Jt-5»fr 
^(pimic, IB2 0KSW6HGR 2rttc*3^-ct>. fifo 10 
Rffli^/HcfettSltBto-? Ky hCDWf^Xo 

tf?>o#tt, iB*aTi3i»jte»ttrif^. Ky 

[0 0 7 8] 08 (b) KdS^Ttt. *fe0jgUfH«RA 
[^^IJfJWl^t 5 2 0(D? h C D a , CDb 

iew±^*5 J: 5«-«i*afk$nr^tt^^^-e*>5o 20 

**rlPl±S*Sfcv>5flci*^6tt, SB2<z>«rPM6HGR 
1, GR2\z}s^X, f Ky hf^li, HKy hi: 

[0 0 7 9] 03(0^x^/34X11 SI 3 tf)Pg^$alS 
GR3a±OHMWSH^*3Jt5BHt4>*«:«:«-r*. % 
3 OPgH^gSS G R 3 £l±0»BWffiHJw*5lt 6 HffltfMfr " 

Ky htt, ^rtb^ttO Ky hir Sr*^^rt*i--50 
T-tt*<. ffittLTlr^K* h ^±#4 

fB3a)asW5HGR3^*5ttS Ky hO-Wft^LtP 
[0 0 8 0] ^HT, i^LfScRAI^fiONXNi 

C0*i®3lHCtt x Ofrh (NXN-llWHfi^ld* 40 
[0 0 8 1 ] 0 3co*ir -y^S 5XH r. 5 Lt^$ 

[0 0 8 2] ±EJt*WcJ:ixtf, /^7^( h««-C*> 
t^r<t^t-# N JR2^»bW(5HGR2Jc*3V^"C 
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[0 0 8 3] C. SS 2 HlfetfiJ : 12 1 0 fi. ^ 2 HJS^CD 
£5 2<0»S«KBGR 2Jwiatt6 Ky hoHM***"*"tfcW 
H"C*>-6o wOjB2*lfc«-ett, fg2<oHHB«SHGR2 
d^T, f KyhCDMgt5fc:ltt*<, SKy 

HPD 5. JSl fc«3 0HW>BHGRl. 
GR3lw*3*t5 Ky h^ftll, ^lSlfflMtl^C-Cfo 

[0 0 8 4] r^J: 5 {c s fg2 0fSWIJ6HGR2JC*5V^ 
r«Ky hPDMfi^t5J:p^Ltt, SKy h 
PDt^Ky hCD^^#t5r^(a6»^ 
IB*ort]±*:*JEairsr4:36s^IlB-C*>5, fflLU S5 2CO 
mm&fflGR 2 IlioV^TS Ky h PD&J&&$1£Z£ 5 
(^-T5<h. T-Ky hCD^i^-f X#*;lx»t/h3 < 45 

^Ky hy-T vSrSlbSii:Sfflf6j* s *>5a HJWJ 
WStt^|6J±^:^5«^P>fi. fB2^«fWaSHGR2 

[0 0 8 5] D. SB 3 |Qfi«[ : 0 1 1 «U JfS 3 USSWM 

fcfc^Tfi, 0%^5> l 0 0%S^<D^»8MBHa 5 !ff 1 
4l^LlB5tf>»SJM5HGR 1— GR 5^E»*tL-Ct^ 

1-*fc>*>, SkoKSMSHGR 1 tt* 5 
«HGR5i:raiS«S:irUT*3 9, SB 2 cDpglHS&BGR 
2fi*4 0P»SS«SHGR3i:l^i:iB«:*rU-CV^ 0 4 
3b\ »1 £»2 0»SM&HGR 1, GR2(i v ttTxfiL^ 

[0 0 8 6] gl/j:^tg50^|GiGRl-GR5 

n 01 1 (OT^nxi^i^ ^n^th o*-f 9^ 

Zk&X*ZZ> 0 4*5* **<0 3 0<OB«WSHGR2— G 

$>5VMi. *1 £SS2<OPSSJMKHGR 1 , GR2^r 
/a^O W^-r h®«cj fc*t* *4i|R5 0»Eia«5 
HGR4, GR5^/Si(0 r->^K— ffi«J ir^fc 

[0 0 8 71 »1 i:»2<DBIJ|j6HGRl, GR2(Z^ 

«KHGR4l£:Jott3 Ky h OfiK* (t4fe*>^WHW»S 
HICi3»t5H«[»#) tt. *2^BSWfiIGR20Ky 
V<Oj8L&&&nt LX^t5Ci;j55X^5 0 
SB 5 opgs^S5BGR 5 ^*5*t 5 Ky h^dtftlt SlW 
reSW&HGRlOKy h^^^#%^LX^t5^ 

[0088] 012 (a) - (c) fi. fg 3 H2£0|<a9t 
4 0HfSH«iHGR4^*5tt6 Ky h 0««0*3e*jSfeS: 
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TF-rtAWmX'frZ, 012 (a) m2CO|5gs^©SG 

9. attaiLfcias (b) fcHi:t>^"e*>*. hi 2 

(b) tt, 012 (a) <F>&Yy h*r3Bf*-To*U:» 
»S*fcffi:«^. *4 0«IMSHGR4l£i3ttSe 

M fell, M^^^^<^ { 9o^^^/'c^i^6aili 
ir N £XTXfl0l2 (a) cod: 5ttMV»o%£'tlS*: 

[0089] 0 12 (b) Xll. £;EPP a -C^ Steffi 

WD<!:^M9$)oX^5 0 -f C^fiSPatc 

£tt-e#ifci\ mi 2 (c) fc^-TJ: 

IKy hBD^MoTV^e Ky hWDOfit 

hBD£(2fi4^4W£1lt-1-^-C<£>e hWD 

Tfi. 0 12 (c) lOTteKyhWDSrRLT, f&<0 

ft4aHrflMgHGR4tt. 5 0%^«rBI^/^*'ij'i 
Lt^rattf>nrv^5 0 012 (a) M^-r 

IKjxhBDtt, l2^1@iGR 2eO*fciS^WrW 
u^</Mw*J^rJBfl8StL5t>^"Cfc5a t£oT. Ell 2 

(c) ll^tfi Ky hWDIi, #4<D»PMSHGR4tf> 

noM-cfttf, 012 (a) (13 o%(Dmm\y^<^ 

^tftfBSr^U 012 (c) (17 0%<aftSffit^/u<o:R 
1, GR2 (0%~30%) mSIKyh^SfiW 

as**. maufc*ijat«ic«oT***^-cv^. 

*£"0. SSl *SB2(OKHM5BGR 1. GR2(r^(t6 
4 £S5tf)tt5JM5HGR4, GR5 (7 0%~10 0 

%) ic*3tt*a Ky hosi/hoiassrfts-rswtds-e 

y h^**i?->rXPsizejc*jEL<K«$ix. Sv^F- Ktx 
[0 0 9 1] 4ib\ ffi&LThJ: *Ks/ h*>Jd»M 



(10) 1- 1 7 7 8 2 1 
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[0 0 9 2] fc:fe\ »5^P»PS«HGR5^*5^-Ctt, 

-es*. jB4<D«w«HGR4«c*5^Ttt. a 
^ u-</kd^> t ^ t) ^ % 1 6 : ^ t 

10 "C#5o 4*3. SB4<^P»»«iHGR4Jci3^rtt, a^ 
[0 0 9 3] B13I1, fB3H*«^»3^»Bia5HG 

R3tcio(t^ Ky h^jftfi^as^sr^-rttMH-efc^o 

012 (c) tmi 3k*ht1Srrti&ftt>*Z£*>\z % 0 
13tU 012 (c) ^«j«S;h,TIOfc*Ky hBD 
^^<o^Sj«SL"Cl>ec £ 012 (c) 

^rnK^hBDii. S2 tm3(ommmmGK 2, g 

20 R 3<n&R(D^fflu^Mz&\s>xJ&i&£titz:h<D-?&> 
r>s fiKyFWDIt #3£*40RSWSHGR 

XhZ Q ftoT, m3<Dl%m$imGR3Xl*. 012 
(c) l^tSKy hWD^Stt^>J;5^ iKs/ 
h B D *SHM i*"</kz> if Ad t 1 (c^cS IT^C^^l: 
46 0 013(1, w(0«t5l:ttSKyhBD^>l* 

SBHGR 3 {diol^Xd, MKs/hBD^CMl 
T«J>#. »3^KP3jEHGR3 ^*4 0HfWlttHGR4 

30 <h^tt#{w^^x. 012 (c) ztecttfini 3^-ra 

[0 0 9 4] ±SELfclB3jl»«lwJ:nff, JB5tf)HM( 
OTGR5 ('>tK^) *5J:a 5 SB4^PSI«fflSHGR 

[0 0 9 5] E . Ml ^U«IE»SiS<0»^ : 0 1 4 
(1. *»W^»i/«c^LIB3|llB««riBfflL-Cx>-7 h 

MiteerKu^ (X7K^) i±«7K^ (Y7 
K^) %Z:ti*:tim±-rZ>T K^*±»2 4 I 2 6 

Bna-r h y ^^srffift-r^Hffi-^ by ^^^*y 3 

57K^*±S3 2 I 34i, ttBESS (nw<l 

50 y 2 Otcitt, fe^«f-»4«Hffl[»#*«-r5Htt^ 
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b y **jWE«$;h/c^6. ffiffe^y 2 o tfUffi:^ h 

(MtlfCPU) 75^#^f>tT.-C^5o 

[0 0 9 6] siit^y 2 o^£>f*. fe&^m^ff-^s 

c^ffii:fefe^^#«Wliif«'7 f -^ I XT K> 

[0 0 9 7] fct«»4 Of*. #«WiBffr7*--* I D£IB 
ffiTD«rtfc«U *^Jfctt«JMafcCT#**K:y b<nir 

is/*? ^-rtmm^-K s Lxm^^® 50c 

h-^Biflk*rE«rt"5Cl:36 s T#5. ft3b\ 
[0 0 9 8] F. !4lW4:±^f 1^^LM3^ 

4;h/Ci\h,ff «fcv\, KTfcttW+a*4isJ:tffc5 3Bfc 
1 owtl 5 £ USScrtl^tiSS K y h K 

[0 0 9 9] @15(t %4M1foWz.m^Xfem£tl?> 

mm^ h y **&^-rawBT-*>s, ^swi^hy^ 

*tt* 1 6X 1 6iIIIiXP;&£^5 loO»9igL«« 

wKflo«s±, mm-? h y *x<n&m* 4 o^/jv^ 

SR l-SR4C^tti^tltl^o 
[0100] 015 WWftt, 2 5 6 ill<7>iIl3feM*f LT 
0-25 5<Dftm<OK\t^&ftZMfc&WlV %X btlX 

IwLTtJ:^, HfiS^S^ffiC T2 5 5J T2 

5 4j l^g^^T. T2 5 4J 0BMtA s 2O«)iii*^ 
#19 STfciT,* J:5l£LTfc its 
[0 101] *®3R<OK»fr*RS<& (|2R(oW 

as) f4, wteTDh&v&mmi&7-* iDt<oKmzjs 

TD< I D£>B£ : I5»«*R S=l (fS») . 
I D^TD(DBf : |E»«^R S = 0 (#SE») 
[0 10 2] 0 1 6(*. »4 H«W<oSBl<oKrEHJ5H 



(11) ftm¥-l 1 - 1 7 7 8 2 1 
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*^tKwa-cfc5 8 mi 6 (a) la/nm^— * 1 d 
^tt^u^S'&rfcQ. 0 1 5<omu^ b y ^i-*^ 
rHttTD*5 3«T.^4eo®j3R^«fl'uri^, ft 

i-5fc«>05t^2Ky hd5^^«l»JwftSri:Sr«*UT 

10 [0 10 3] HI 16 (A) ICSS^T, *0 5gL««£f* 
lCfclt*IE«ffia*ttl. 6% (=4/2 5 6) Xh 
60 4fc, 4o©/J««SR 1— SR4t-*5t>-C3BftS 

ti&mm c&trmm) <Dmm& u^t, tm»mm&} 

fcff-P) tt, *^* # *U4, 7%, 0%, 0%, 1. 6% 
T-£>5o 4O0>/MH«6SR 1 — S R 4 <0ia«ffilS*<0»' 

H<7?*^:fii[fi'3. i%i*>ftO*#i\ CCT\ r*E« 

20 a§"C#><5 0 

[0104] 116 (B) m&fr-t I i 

®a*tt5. 9% (= 1 5/2 5 6) X*>5o 4 Ac, 4 
o^HHSR 1 — SR4tC*3lt5fa*ffia*tt, *r*b 
^*L12. 5%, 1. 6%, 1. 6%, 7. 8%T-£> 
6 0 r^S^tifc. 4o(0/hfi«SRl-SR40Bft 

#?£ 0 HI 16 (B) — * I D<DI"</1' 

ti\ SSI ^pgH^t5H^^2(D[5gIl$5H^^lf#opg^w 

[0105] 017 f*. ^4 Mfem<n%S 2 <F>V£Wi^m 

SWtKWHtfcS. 017 (A) fi. Ij^x-^ I 

*5*t5fE»ffi»**i7. 8% (=20/2 5 6) T**> 
<5o 4 OO^S8S R 1 - S R 4 ICfeltSEftffi 

Wtt..-tiX«Xl 5. 6%. 4. 7%, 3. 1%, 
7. 8%Xfc^>o 4o(^)/hfg*ESR 1— SR4(7)I5^I 
40 a*(OKiOft*fl[l±7. 8%t^ft9**t\ 

[0 10 6] 0 17 (B) 11. I«r-^IDW2 

®a^(110. 5% (=2 7/2 5 6) XhZ. 
4oO/h««cSRl-SR4lc*>ft5IE»ffia*tt, -t 
th^fhll. 2%, 9. 4%, 6. 3%, 9. 4%X£> 
5 0 ^<^»&l-t)x 4o<0/hfS«SR l-SR4<OfS» 
iBa*a3»SI©»*«[tt6. _ 7%£a>ftD*#i/^i:as 

i?5 0 017 (B) iCjoit^HJ^^— ^ I D^U-</U 
li> ^2<7)^g5H^m3^^$5a<h^^cDpg^u 
so ^/WVtmiZttf&lsXjsV s t^t^Ky hCDa*S 
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[0 10 7] 0 1 8 ft, S4^5fi«?H^m3<75(5S^$SH 

hCDa t)*CMlT^< 0 018ft, Wltf*— * I 

*5*t*IB*ffi«*ttl 5. 6% (=4 0/2 5 6) T'fc 
5o Sfc. 4oW/JxfS«cSRl—SR4fwi3J > t5l5«® 
^tl?tl2 5%, 14. 1%, 10. 9%. 1 
2. 5 4 0(D/J>ffiigcSR 1 — 

sR4^E«aBar*^«sso»*«±9. 4%j:^g 

[0 10 8] i<?5»4SOt«T?tt. loO^^iSU^ilSc 

V^T% i !) 5g L®«R A a {^(D 4 0(^/j^S R 1 - 
S R 4 fc*5tt*K»ffi8l*fcj&>fc 9 L 

^~rm 5 Mtfld. ^tam* 3 ftmsx±(D&ttm-x*im 

[0 10 9] G. :ai9ll IfUISJfeWw 

mi 9 (a) i^-r «£ ? ir x r^wfir^ h y 

jgb^iUcRA bte4 0£)/J>fIigcSR 1 - SR4C^$ 
[0 1 10] Hi 9 (B) ft 1 o<7>/h«iftrt<0Mffi-^ 

hy^* (/hBKt^h y .^L-ct^o mi 9 
(b) fc*5i>TSt«i-cK«c>ixfcje*tt, mmpx^M 

JCUti^o £fc, #iESiPXfi. J: 5 

t-, 4o(D/J>IK®jDX(wE^a^nT^0. #/N2IBDX 
*^looHMtds«9a-cbix-Cir^ Q 12119 (B) 

*3*t*BaiPxtt. 0 i 5{C7jk-rmmpxtmt\><Dx- 
$>z>&^ h^^«s:±. mi 9 (b) -owt«;*s*L-c» 

[0 111] 1 0(Di®5ilPX*14o(0/ME:iljDX(c:lE:^ 
*nx^5Wf, loc^M^px[w#LT4o<oS^-5 
Hffi^W ^X6^X^5^^tt5o /MSMD X ft. 
E«tf>*ffi-C*> 6®^co 2 fetoKmgL&m LX v > 5 t % 
t^:HX§6o 10(0/ha«SRH12 5 6i^ 
Elij-Cfl|j«StLT*5!9. lo^/hgJjtSR lrtoHfitfi 
0 — 2 5 5^>g5Hcol!I4:^"Lrv>5o /MWffi-^hy^^ 
rtcO/hESlDXOfiCgfi, $j|S7K^j ti'I^T 
K^itX'jftgSnXPS, tt*5, 4o^g«SR 
1— SR4fi. -r^TRI D/hHMt^ K y ^^SrtUXt> 

5o &ox\ ig i 9ic*3*t6*/j^»9 5su«« ( r» 

0igL*ffi««j tt,^) ft, loiO/h«* tract 
<0Xr£>6 0 



(12) 1 1 - 1 7 7 8 2 1 
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[0112] msnmmvn. #bb*px*±. 40^ 
looaffiTD k&mmMf&y*-* 1 o tnitmz 

J^TOt 5* imrr-* Don/off (J£AT, T2 
[0 113] 

TD< I DCOB^F : Don/off = 1 (*->0 ; 

1 D^TDCO^F : Don/off =0 (^^) 

10 [0 114] 2 ffifcbRtt* Don/off II. #lliR§ 

KJRfl- CUD*) £^<5„ fi£oT. «-iU^S0 2ffl[7 f -^ 
Don/off <75*S+ttntt. 0 — 4 <75t5H^*ft t <t 6 C 

[0115IB20U, ^SHISM^Sl^KSBIiSH 

&^ffclE0T-&9, 3!4|I3£0»gd|2|1 6l^jSLX^ 
6, 020 (A) It, itf-^ID(Ott^4(7)^ 
20 ^LT&D, (21 1 h y ^^lcio^T3^T<7) 

BBffiTDSr^tfi®**S9g»$i 1 -ci>-5 Q fcfcfU 0 2 0 
(A) Xrft, IE^^ix^iij^^2g^^-<^SS^l/ / 4 

KM , 1/4, 2/4, 3/4, 4/4 (^ftS) 

[0 116] 02 0 (A) W3ttSK«fcffi**ttl. 6 

[0117] ciE^®a^] = Cffi«stt5ia*<o»« 

30 RHNaKtHK] / [■*&] o 

[oils] ^(OiaSiBWMfl, #Hf*j&*2*-e 

[oi i 9] 020 (a) w«"cwt, [SBftSnai!* 
^aifiissw^RW-tt] ii64/4 = i 6x-fc9, mm 

m H2 5 6X'fc5, S£oT. EftffiflMMt 16/10 

2 4=1. 6%T-£>5o w^E»ffiS*tt. 40(D/J« 
«SR l-SR4l:*»LX^-5o 

[0 1 2 0] M»LfcJfUj*lS«wBll 6 (A) tSrlt 
40 tfc-rst. 02 0 (A) ft. «Tfi0J:5<c»tR35 s *>6 o 
fm^. 02 0 (A) -Clt. 4 0<75/h««SR 1-SR 
4«r*5Jt5E»ffia*dSS^tC«)EL< . IE»®a^O^ 
BfWft=F*«^»*Lr^*l\ 12^ 02 0 (A) 
K43U>T 1O60 Ky h£]&f&-tZMm<n$tns 016 

(A) t^io^T 1 K y h«:J^ricUTt^<5SijaH7>!B:£l±-e 
fe5 0 ^3ic. 02 0 (A) T-tt. loO»9iSU«*fi 
^M$^i8Ky HPDb*»fl 016 (A) X 

ft. ^4||^!|{Cit^T^^A7C0^>/^t^^ fc t<b^/^lJ^ 
so 4:IE»"t-6r tdS-C#6, 
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(13) 



«NJfl¥l 1- 1 7 7 8 2 1 
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[01211020 (B) (4, Hif&x-^ I D£>fflD&S2 
0^»-&S:^LT*5 9, H9iBLW£*(^t&eA 
®Q^f4 7. 8% (=2 0/2 5 6) -C*>a o SI 2 0 

(B) i^ioH-^lJ^-^ I DC^A'tt, !gl<7>PWl^ 

l^Ltio^ -t^TOfcK* hPDb^O« (jE 

i:*«ur^s B flu iE*«i«at5 4o 

^W*^«*BlfWfl, 2/4 7)5 2oi, 3/4?)S 2 or 

2<D»W«SH<75»|f^apjU-<yMc*5l^Xtt, *«Ky io 
h t £ W-T 5 J: ? te^n-CTuK* L 

[0 12 2] 0 2 114, JMXttfflaX^aKMBH 

SSr^-riftP^H-CfeS, 02 1 (A) 14, m®cr — Z\ 

*5lt^SE*®a[*tt9% (=2 3/2 5 6) T-£>5 0 0 
2 1 (B) 14, IMfex — * I DW 2 6(^)^^r^L 

2% (= 2 6/2 5 6) Tfc5o 0 17 (B) iCjfctt* 20 
HHfrr — * I D<0i"</H4, SS2<7>»SMSH£fS3<DP» 

(•AHM** l/4^I^2oi 2/4 ^I®*** 2 
O) iCdcSLtl^o £fc, 020 (B) , 02 1 

(A) , 21 (B) «rJt«+fttfJ»5J:5fc. JB2(OPS 
S3fEHl::*si^Ttt, 8Ky h P D b *i— 

[0 12 3] 02 2(1, m5^56^J(7?S3<OPgPS5H 
(+fWSJWMJc) IwfcttS Ky h^J«SiSaSr^i-KW0 30 

Oia^cJCJCUT, j»Ky hPDbt)^K«7 hCDb t>* 

W**-r*j £(4, *o hlJ:**tb5lii*o»«Ht 
«tt*i«< teZm&t. HcBWUTV^*IB»B* 
dsi/4«±^)»af»«l^*5»*i:. ^)2o(D^ 

[0 12 4] ^£51-, JB5J06«-Cf4#|iI**:5o 

*7*e«-C£\ J:9»6*»*lii«fcBflk-raci:*s-e 40 

R4^*tLT(^— C0/^K«S^ h y (019 (B) ) 
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CLAIMS 

^'"••••^ 

[Claim(s)] 

[Claim 1] Tonal range by the side of highlights whose gradation level it is the 
method of halftone-izing a multi-gradation image, and is about 50% or less in order 
with low gradation level The 1st tonal range, Classify into the 2nd tonal range at 
least, and it sets to said 1 st tonal range. While forming two or more 1 st dots which 
are the sets of one or more recorded pixels, respectively in a predetermined 
repeat field by which repeat arrangement was carried out on an image plane 
According to an increment in said gradation level, grow up said two or more 1st 
dots, and it sets to said 2nd tonal range, said two or more 1st dots — in addition, 
while forming two or more 2nd dots which are the sets of one or more recorded 
pixels, respectively in said repeat field It is the halftone-ized method of a multi- 
gradation image which said two or more 2nd dots are grown up at least according 
to an increment in said gradation level, and is characterized by arranging two or 
more of said the 1st dot and said two or more 2nd dots in irregular, respectively. 
[Claim 2] It is the halftone -ized method of a multi-gradation image that are the 
halftone-ized method of a multi-gradation image according to claim 1 , and 
arrangement of two or more of said 1st dots has distribution near homogeneity in 
said repeat field. 

[Claim 3] It is the halftone-ized method of a multi-gradation image of having 
distribution in which it is the halftone-ized method of a multi-gradation image 
according to claim 2, and arrangement of two or more of said 2nd dots encloses 
said two or more 1 st dots. 

[Claim 4] It is the halftone-ized method of a multi-gradation image that are the 
halftone-ized method of a multi-gradation image according to claim 3, and 
magnitude of two or more of said 2nd dots is maintained below at magnitude of two 
or more of said 1st dots through said 2nd tonal range. 

[Claim 5] It is the halftone-ized method of a multi -gradation image according to 
claim 4. A location of said two or more 1st dots and said two or more 2nd dots 
While forming two or more BORONOI polygons in said repeat field and assigning 
said two or more 1st dots to two or more generatrices of two or more of said 
BORONOI polygons A halftone-ized method of a multi-gradation image determined 
by assigning said two or more 2nd dots to two or more top-most vertices of two or 
more of said BORONOI polygons. 

[Claim 6] A difference of the number of a recorded pixel which is the halftone-ized 
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method of a multi-gradation image according to claim 1 to 5, and constitutes each 
of two or more of said 1st dots A difference of the number of a recorded pixel 
which is maintained below at a predetermined number through said the 1st and 2nd 
tonal range, and constitutes each of two or more of said 2nd dots is the halftone- 
ized method of a multi-gradation image maintained below at a predetermined 
number through said the 1st and 2nd tonal range. 

[Claim 7] It is the halftone-ized method of a multi-gradation image which is the 
halftone-ized method of a multi-gradation image according to claim 1 to 6, and 
does not depend said two or more 1st dots on gradation level of said multi- 
gradation image in said 2nd tonal range, but maintains fixed magnitude. 
[Claim 8] A halftone-ized method of a multi-gradation image that are the halftone- 
ized method of a multi-gradation image according to claim 1 to 6, and said two or 
more 1st dots also grow in said 2nd tonal range according to an increment in 
gradation level of said multi-gradation image. 

[Claim 9] A halftone-ized method of a multi-gradation image that are the halftone- 
ized method of a multi-gradation image according to claim 1 to 8, and each pixel is 
recorded with two concentration gradation, respectively. 
[Claim 10] A halftone-ized method of a multi-gradation image that are the 
halftone-ized method of a multi-gradation image according to claim 1 to 8 r and 
each pixel is recorded with three or more concentration gradation, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 

technology which halftone-izes a multi-gradation image. 

[0002] 

[Description of the Prior Art] In the field of printing, the printing image which is a 
halftone image is created by halftone-izing a multi-gradation image. The thing using 
a halftone dot as the method of halftone-izing is common. 

[0003] The halftone dot is arranged in the shape of a grid at the fixed gap, and the 
concentration of a halftone dot image is expressed by the area of the halftone dot 
per unit area. That is, the regular array of a halftone dot is always fixed, and the 
number of the black pixels which constitute each halftone dot according to the 
increment in the level of a multi-gradation picture signal increases. In this 
specification, a ''pixel" means one unit of the record in image recording equipment. 
For example, with the image recording equipment which exposes a sensitive film by 
the laser beam, one spot of a laser beam is equivalent to 1 pixel. 
[0004] In addition, the regular array of a halftone dot is prescribed by screen ruling 
and the screen angle. "Screen ruling" is the number of the halftone dot arranged 
by per unit length, and a "screen angle" is an angle which shows the direction 
where the halftone dot is arranged. If screen ruling is made to increase, since the 
number of the halftone dots formed into an unit area will increase, the 
reappearance capacity of the details of an image improves. However, since the 
number of halftone dots increases, the number of the pixels which constitute one 
halftone dot decreases. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when screen ruling is made to 
increase, there are the following problems in the so-called highlights field (tonal 
range where the level of a picture signal is low). Usually in the image portion which 
has the almost uniform concentration of a highlights field, some dispersion exists in 
the number of pixels which constitutes each halftone dot. For this reason, the 
difference in the number of pixels for every halftone dot becomes easy to be 
conspicuous, and the number of the pixels which constitute each halftone dot is 
recognized as a rough deposit (nonuniformity) of an image, when too few. On the 
other hand, when screen ruling is reduced to the degree in which the rough deposit 
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of an image is not conspicuous, there is a problem that the details of an image are 
fully unreproducible. 

[0006] Thus, it was difficult to be satisfied with the halftone-ized technology using 
the conventional halftone dot of two demands called relaxation of the rough 
deposit of an image, and improvement in the reappearance capacity of image 
details in a comparatively low tonal range. 

[0007] This invention is made in order to solve the above-mentioned technical 
problem in the conventional technology, and it aims at offering the technology in 
which two demands called the reappearance capacity of relaxation of the rough 
deposit of an image and the details of an image can be satisfied in a comparatively 
low tonal range. 
[0008] 

[The means for solving a technical problem, and its operation and effect] In order 
to solve a part of above-mentioned technical problem [ at least ], the method by 
this invention The tonal range by the side of the highlights whose gradation level it 
is the method of halftone-izing a multi-gradation image, and is about 50% or less in 
order with low gradation level The 1st tonal range, Classify into the 2nd tonal range 
at least, and it sets to said 1st tonal range. While forming two or more 1st dots 
which are the sets of one or more recorded pixels, respectively in the 
predetermined repeat field by which repeat arrangement was carried out on the 
image plane According to the increment in said gradation level, grow up said two or 
more 1st dots, and it sets to said 2nd tonal range, said two or more 1st dots — in 
addition, while forming two or more 2nd dots which are the sets of one or more 
recorded pixels, respectively in said repeat field According to the increment in said 
gradation level, said two or more 2nd dots are grown up at least, and two or more 
of said the 1st dot and said two or more 2nd dots are characterized by being 
arranged in irregular, respectively. 

[0009] Since two or more 1st dots arranged in irregular grow in the 1st tonal range 
according to the above-mentioned halftone-ized method, the rough deposit of the 
image in this tonal range can be eased. Moreover, in the 2nd tonal range, since the 
dot of a large number containing the 1st and the 2nd dot is formed, the 
reappearance capacity of the details of an image improves. 

[0010] As for arrangement of two or more of said 1st dots, in the above-mentioned 
halftone-ized method, it is desirable to have distribution near homogeneity in said 
repeat field. 

[001 1] If it carries out like this, the rough deposit of an image can be eased. 
[0012] Moreover, as for arrangement of two or more of said 2nd dots, in the 
above-mentioned halftone-ized method, it is desirable to have distribution which 
encloses said two or more 1st dots. 

[0013] If it carries out like this, since the spatial frequency of an appearance of the 
1st and the 2nd dot can be raised, the reappearance capacity of the details of an 
image can be heightened. 

[0014] In the above-mentioned halftone-ized method, the magnitude of two or 
more of said 2nd dots may be made to be maintained below at the magnitude of 
two or more of said 1st dots through said 2nd tonal range. 
[0015] Since two or more 2nd dots do not necessarily have distribution near 
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homogeneity, if the 2nd dot is made small, also in the portion for which the 2nd dot 
has gathered considerably, the rough deposit of an image will stop being able to be 
visible easily. 

[0016] Moreover, in the above-mentioned halftone-ized method, the location of 
said two or more 1st dots and said two or more 2nd dots may be made to be 
determined by assigning said two or more 2nd dots to two or more top-most 
vertices of two or more of said BORONOI polygons while forming two or more 
BORONOI polygons in said repeat field and assigning said two or more 1st dots to 
two or more generatrices of two or more of said BORONOI polygons. 
[0017] Here, a "BORONOI polygon" is a polygon formed by asking for the 
perpendicular bisector of the straight line which connects the generatrix of a 
certain arbitration, and a nearby generatrix, respectively, and connecting the 
intersection of these perpendicular bisectors. If the 1st dot is arranged to the 
generatrix of a BORONOI polygon, the 1st dot can be arranged by distribution near 
homogeneity. Moreover, if the 2nd dot is arranged on the top-most vertices of a 
BORONOI polygon, the 2nd dot can be arranged by distribution which encloses the 
1 st dot. 
[0018] 
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TECHNICAL FIELD 

[The technical field to which invention belongs] This invention relates to the 
technology which halftone-izes a multi-gradation image. 
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PRIOR ART 



[Description of the Prior Art] In the field of printing, the printing image which is a 
halftone image is created by halftone-izing a multi-gradation image. The thing using 
a halftone dot as the method of halftone-izing is common. 

[0003] The halftone dot is arranged in the shape of a grid at the fixed gap, and the 
concentration of a halftone dot image is expressed by the area of the halftone dot 
per unit area. That is, the regular array of a halftone dot is always fixed, and the 
number of the black pixels which constitute each halftone dot according to the 
increment in the level of a multi -gradation picture signal increases. In this 
specification, a "pixel" means one unit of the record in image recording equipment. 
For example, with the image recording equipment which exposes a sensitive film by 
the laser beam, one spot of a laser beam is equivalent to 1 pixel. 
[0004] In addition, the regular array of a halftone dot is prescribed by screen ruling 
and the screen angle. "Screen ruling" is the number of the halftone dot arranged 
by per unit length, and a "screen angle" is an angle which shows the direction 
where the halftone dot is arranged. If screen ruling is made to increase, since the 
number of the halftone dots formed into an unit area will increase, the 
reappearance capacity of the details of an image improves. However, since the 
number of halftone dots increases, the number of the pixels which constitute one 
halftone dot decreases. 
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EFFECT OF THE INVENTION 

[The means for solving a technical problem, and its operation and effect] In order 
to solve a part of above-mentioned technical problem [ at least ], the method by 
this invention The tonal range by the side of the highlights whose gradation level it 
is the method of halftone-izing a multi-gradation image, and is about 50% or less in 
order with low gradation level The 1st tonal range, Classify into the 2nd tonal range 
at least, and it sets to said 1st tonal range. While forming two or more 1st dots 
which are the sets of one or more recorded pixels, respectively in the 
predetermined repeat field by which repeat arrangement was carried out on the 
image plane According to the increment in said gradation level, grow up said two or 
more 1st dots, and it sets to said 2nd tonal range, said two or more 1st dots — in 
addition, while forming two or more 2nd dots which are the sets of one or more 
recorded pixels, respectively in said repeat field According to the increment in said 
gradation level, said two or more 2nd dots are grown up at least, and two or more 
of said the 1st dot and said two or more 2nd dots are characterized by being 
arranged in irregular, respectively. 

[0009] Since two or more 1st dots arranged in irregular grow in the 1st tonal range 
according to the above-mentioned halftone-ized method, the rough deposit of the 
image in this tonal range can be eased. Moreover, in the 2nd tonal range, since the 
dot of a large number containing the 1st and the 2nd dot is formed, the 
reappearance capacity of the details of an image improves. 

[0010] As for arrangement of two or more of said 1st dots, in the above-mentioned 
halftone-ized method, it is desirable to have distribution near homogeneity in said 
repeat field. 

[001 1] If it carries out like this, the rough deposit of an image can be eased. 
[0012] Moreover, as for arrangement of two or more of said 2nd dots, in the 
above-mentioned halftone-ized method, it is desirable to have distribution which 
encloses said two or more 1st dots. 

[0013] If it carries out like this, since the spatial frequency of an appearance of the 
1 st and the 2nd dot can be raised, the reappearance capacity of the details of an 
image can be heightened. 

[0014] In the above-mentioned halftone-ized method, the magnitude of two or 
more of said 2nd dots may be made to be maintained below at the magnitude of 
two or more of said 1st dots through said 2nd tonal range. 
[0015] Since two or more 2nd dots do not necessarily have distribution near 
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homogeneity, if the 2nd dot is made small, also in the portion for which the 2nd dot 
has gathered considerably, the rough deposit of an image will stop being able to be 
visible easily. 

[0016] Moreover, in the above-mentioned halftone-ized method, the location of 
said two or more 1 st dots and said two or more 2nd dots may be made to be 
determined by assigning said two or more 2nd dots to two or more top-most 
vertices of two or more of said BORONOI polygons while forming two or more 
BORONOI polygons in said repeat field and assigning said two or more 1st dots to 
two or more generatrices of two or more of said BORONOI polygons. 
[0017] Here, a "BORONOI polygon" is a polygon formed by asking for the 
perpendicular bisector of the straight line which connects the generatrix of a 
certain arbitration, and a nearby generatrix, respectively, and connecting the 
intersection of these perpendicular bisectors. If the 1st dot is arranged to the 
generatrix of a BORONOI polygon, the 1st dot can be arranged by distribution near 
homogeneity. Moreover, if the 2nd dot is arranged on the top-most vertices of a 
BORONOI polygon, the 2nd dot can be arranged by distribution which encloses the 
1st dot. 

[001 8] Furthermore, as for the difference of the number of the recorded pixel 
which the difference of the number of the recorded pixel which constitutes each of 
two or more of said 1st dots is maintained below at a predetermined number 
through said the 1st and 2nd tonal range, and constitutes each of two or more of 
said 2nd dots, in the above-mentioned halftone-ized method, it is desirable to be 
maintained below at a predetermined number through said the 1st and 2nd tonal 
range. 

[0019] If it carries out like this, the rough deposit of an image can be eased in each 
tonal range. 

[0020] Moreover, it is the above-mentioned halftone-ized method, and said two or 

more 1st dots are not based on the gradation level of said multi-gradation image, 

but you may make it maintain fixed magnitude in said 2nd tonal range. 

[0021] Or you may make it said two or more 1st dots also grow in said 2nd tonal 

range according to the increment in the gradation level of said multi-gradation 

image. 

[0022] Moreover, each pixel may be made to be recorded with two concentration 
gradation, respectively. Moreover, each pixel may be made to be recorded with 
three or more concentration gradation, respectively. If each pixel is recorded with 
three or more concentration gradation, a smoother image can be obtained 
compared with the case where it is recorded with two concentration gradation. 
[0023] 

[Other modes of invention] This invention contains other following modes. By the 
1st mode's being equipment which halftone-izes a multi-gradation picture signal, 
and comparing threshold matrix memory with the threshold by which reading 
appearance was carried out from said threshold matrix memory and said multi- 
gradation picture signal The threshold which is equipped with the comparator which 
generates the image recording signal for recording a halftone image, and is stored 
in said threshold matrix memory (i) The tonal range by the side of the highlights 
whose gradation level is about 50% or less in order with low gradation level The 1st 
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tonal range, Classify into the 2nd tonal range at least, and it sets to the 1st tonal 
range of (ii) above. While forming two or more 1st dots which are the sets of one 
or more recorded pixels, respectively in the predetermined repeat field by which 
repeat arrangement was carried out on the image plane According to the 
increment in said gradation level, grow up said two or more 1st dots, and it sets to. 
the 2nd tonal range of (ii) above, said two or more 1st dots — in addition, while 
forming two or more 2nd dots which are the sets of one or more recorded pixels, 
respectively in said repeat field It is halftone-ized equipment of the multi-gradation 
image characterized by what said two or more 2nd dots are grown up at least 
according to the increment in said gradation level, and is determined that two or 
more of said (iii) the 1st dot and said two or more 2nd dots are arranged in 
irregular, respectively. 

[0024] The 2nd mode is a record medium which recorded the computer program 
for halftone-izing a multi-gradation image and in which computer reading is 
possible. Classify into order with low gradation level at least the tonal range by the 
side of the highlights whose gradation level is about 50% or less in the 1st tonal 
range and the 2nd tonal range, and it is set to said 1st tonal range. While forming 
two or more 1st dots which are the sets of one or more recorded pixels, 
respectively in the predetermined repeat field by which repeat arrangement was 
carried out on the image plane According to the increment in said gradation level, 
grow up said two or more 1st dots, and it sets to said 2nd tonal range, said two or 
more 1st dots — in addition, while forming two or more 2nd dots which are the 
sets of one or more recorded pixels, respectively in said repeat field According to 
the increment in said gradation level, said two or more 2nd dots are grown up at 
least, and two or more of said the 1st dot and said two or more 2nd dots are the 
record media which recorded the computer program for halftone-izing a multi- 
gradation image, as arranged in irregular, respectively. 

[0025] In addition, as a record medium, computers, such as internal storage 
(memory, such as RAM and ROM) of the printed matter with which signs, such as a 
flexible disk, CD-ROM and a magneto-optic disk, an IC card, a ROM cartridge, a 
punch card, and a bar code, were printed, and a computer, and external storage, 
can use various data medium in which read is possible. 

[0026] The 3rd mode is a mode as a program feeder which supplies the computer 
program which realizes the function of the above-mentioned invention to a 
computer through a communication path. In such a mode, a program can be put on 
the server on a network etc., a required program can be downloaded to a computer 
through a communication path, and the above-mentioned image-processing 
method and an image processing system can be realized by performing this. 
[0027] 

[Embodiment of the Invention] A. — outline [ of halftone-izing ]: — the gestalt of 
operation of this invention is hereafter explained based on an example. Drawing 1 
(a) - (f) is explanatory drawing showing the outline of halftone-izing by this 
invention. As shown in drawing 1 (f), the whole floor tone range of a multi- 
gradation image is classified into order with low gradation level in the 1st tonal 
range GR1, the 2nd tonal range GR2, and the 3rd tonal range GR3. 
[0028] In the example of drawing^l (f), as for the 1st tonal range GR1 , gradation 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when screen ruling is made to 
increase, there are the following problems in the so-called highlights field (tonal 
range where the level of a picture signal is low). Usually in the image portion which 
has the almost uniform concentration of a highlights field, some dispersion exists in 
the number of pixels which constitutes each halftone dot. For this reason, the 
difference in the number of pixels for every halftone dot becomes easy to be 
conspicuous, and the number of the pixels which constitute each halftone dot is 
recognized as a rough deposit (nonuniformity) of an image, when too few. On the 
other hand, when screen ruling is reduced to the degree in which the rough deposit 
of an image is not conspicuous, there is a problem that the details of an image are 
fully unreproducible. 

[0006] Thus, it was difficult to be satisfied with the halftone-ized technology using 
the conventional halftone dot of two demands called relaxation of the rough 
deposit of an image, and improvement in the reappearance capacity of image 
details in a comparatively low tonal range. 

[0007] This invention is made in order to solve the above-mentioned technical 
problem in the conventional technology, and it aims at offering the technology in 
which two demands called the reappearance capacity of relaxation of the rough 
deposit of an image and the details of an image can be satisfied in a comparatively 
low tonal range. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] Explanatory drawing showing the outline of halftone-izing by this 
invention. 

[Drawing 2] Explanatory drawing showing arrangement of a parent dot and a child 
dot. 

[Drawing 3] The flow chart which shows the procedure in the 1st example. 
[Drawing 4] Explanatory drawing showing the relation between the matrix used in 
case BORONOI drawing is created, and the threshold matrix finally acquired. 
[Drawing 5] The flow chart which shows the detailed level procedure of step S1. 
£Drawinjs.6l Explanatory drawing showing the procedure of the solution method of a 
facility arrangement problem using BORONOI drawing. 

[Drawing 7] Explanatory drawing showing an example of the growth process of the 
parent dot in the 1st tonal range GR1. 

[Drawing 8] Explanatory drawing showing an example of the growth process of the 
child dot in the 2nd tonal range GR2. 

[Drawing 9] Explanatory drawing showing an example of the dot in the 3rd tonal 
range GR3. 

[Drawing 10] Explanatory drawing showing an example of the dot in the 2nd tonal 
range GR2 of the 2nd example. 

EP.raMng..lll Explanatory drawing showing the partition of the tonal range in the 
3rd example. 

[ Drawing 12] Explanatory drawing showing the decision method of the configuration 
of the dot in the 4th tonal range GR4 of the 3rd example. 

[Drawing 13] Explanatory drawing showing the situation of growth of the dot in the 
3rd tonal range GR3 of the 3rd example. 

[Drawing 14] The block diagram showing the configuration of the image recording 
equipment which forms a halftone image with the application of the 1st thru/or the 
4th example of this invention. 

[Drawing 15] Explanatory drawing showing the threshold matrix used in the 4th 
example. 

[Drawing 16] Explanatory drawing showing the growth process of the parent dot in 
the 1st tonal range (highlights field) of the 4th example. 

[Drawing 17] Explanatory drawing showing the growth process of the child dot in 
the 2nd tonal range (semi- highlights field) of the 4th example. 
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[Drawing 9} 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 13] 
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[Drawing 7] 
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[Drawing 14] 
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